mm 

SATPp^M (Satisfiability problem) }4AM^/cCN P^^Pp^M^ L-T^^tl., ^^Wt^ 
J: < ^%$tL-CV N<5m^*ji'fbPp^M-efc§o S ATPpgHT'ft. ^K. hi^\.fd^W^Wim^ 

Electoronic Design Automation (7)5>iF;fc,if^c:^oV^T||ffl6*J^^CPp^S^3i>^$tbTV^6o 
^Wf^W^ (FSM : Finite State Machine) -r^^y" MtX^tzMit-^ ^ h=i/WC>tb 

x^^rf 0 F SM<^4^tS^l^fJi-6 Afct};^^^iJ;6s^t5tvSo <^ J; 5 ^^c^S^'J 

^ LTDS (Distinguish Sequence) -^U I O^^lJ (Unique Input/Output Sequence) <Jf;OS 

i£M(DF SM(D#)bc^^^oV^TD S^U I 0^m>W&rr^tmRhf£\^\ L;6^LU I o 
^^iJ(COV^T«. M^tC-i^tPtb-S^^n hn/^^^LfcP SMT\ {5 <!; A/ if(^^^{^#^£-r 

^•5o 



k.1 



2 



nm^^^m^^i^^-r^t. m^m7)s*<^^ofc«9. mmm^i^i^mmcDmnm 
^^^ij^POT^ SAT r^Mi^mwr^ 5/ ^ ^ . UE#<7) SAT mm^m^-r^ yyh 

^z^TXh^SAT solver ^>1V^T S ATPp^M?:^?V^T. ^m^m^±^ir^:^'T 

±IEiim:/ni h =i/kd^^^ij^^Pp^S^ s ATPp^H{c^^i--5;^x ix-T^T-fi. f sm 

. iiit^D h 3 yi^(Dmk^m^i^mm^ sat pp^Mt-'^m-r ^ :r i: . is^o sat 

solve r ^fflv>TSATPp^M^^v>-r. Kil^^iJ^;^-^^^^^ 5/ >^<!r ^H^Ti-^ CI 
±fEil{s:7=D h^/KD^^^te^.Pp^M^SATPpTO-E^^-rS:^7"5':7'-C{i. FSM 



3 



Fig. :^mm(DmkW:n±^m:(Dmf^m^^-rmx-h^o 

Fig. 2{i. mm^^\\^?<^m^m^(Dmm^^^m-r:h^. 

Fig. FSMTlBiiliUfcyp h=i/l-^<D^!l^^-rillT$>5o 

Fig. 4f^. U I Om^iJ^r^-rHlT'feSo 

Fig. 5t*. u^^n±^ffim-7vi^(Dmt:7jk-rmxh^o 

Fig. 6(i. H' , I' ?rfl|^-r6T/W=?'y XJ>.^^-riElTfc;5o 

Fig. 7ft, {^iEm(DFSM^^-rilI-efe6o 

Fig. 8 Aft. FSM^r^-nHT'fc-So 

Fig. 8Bft. f^IE^(DF SM^;^-rillTfcSo 

Fig. 9 Aft, F SM^^-rH-efeSo 

F i g. 9Bft, ftt^c^F SM^^-fEl-efe'So 

Fig. 1 Oft. DHCP<^lj!jf^5r:^-f-F SM?r:^-riEI-efeSo 

Fig. 1 1 ft, ^%m(DmMm i (7)Ki^m^ijiS^;^fe(7)MM^^-riii-cfe'5= 

Fig. 1 2 ft, :$:W^<Dmmm 1 <7)^^?iJiM;^&(DagffiM^^i-EIT'fcSo 

Fig. 1 3 ft, F SM^^-ria-efc-So 

Fig. 1 4 ft, U I O^J^^-rElT-fc-So 

Fig. 1 5ft, ^^^iJi^^S^tir— o^iJ^^-t-IH-efc^o 

Fig. 1 6 ft, W1E^(DF SM^Tjk-tmX^^o 

Fig. 1 7ft, ^^0JO^»j2cO^^^iJ^fc^fecDaiffl^m^^-t-|llT'fc5o 

Fig. 1 8ft, :^mm<Dmmm2commM^i\^^W:(Dmmi^M^7jk-rmx'h^o 

Fig. 1 9ft, :^mm<Dmmm2(Dmm^M±i5^^i&(Dmm'^^^^-rmxh^o 
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Fig. 2 0i±. :^mm(Dmmm2(D^mm^^m(Dmmmw:^^irmx-;h^o 



^W^-Ci-i. ^PS^^I^ (FSM: Finite State Machine) -T^-T^/Wb^n-SMIt >^ 

Fig. 1ft. :^mm<Dmmmm±}^^m:(Dm^m^^-rmx'h^o Fig. l^^*5v^ 
(^tfc«^^-t-F sM^:^^mbfcv^^|^s#*fc:ttF sMt^\.fc\^^mm^^Ati-r^ 

Fig. 2nummi\^mm^mn<Dm}j^^7jk-rmx'h^o Fig. 2Jc:4ovn-c. i 

2 1 ft F S M^f^IE-r ^ F S Mi^iElFB. 12 2 iti^jE^CD F S M}::S<3V ^T?^^^^lJ^ 

(»^yi) 

ft. sATT7u=f]}xj^^m\^^x. mmcDu I om^mxxj^u I o^^\\<Dmm^nM\^x 
■>ifmm'm&m i {^*3ft as^^sft. f s vicnm^'^^mm^z.^^^m^-^imm^ 

mm(Dmmm l <Z)ti^#jfefcS^V ^-CK^^?lJii:^^n ^^M, D H C P (Oynam 
ic Host Configration Protocol) fClj§^ Ui^o 



hn/U-ams Me a 1 ym^m^mmWm. (FSM) (S. X 

. Y, H. So ) T-^a-rso ciw-^. s. X. Y\t^ti'f:tmm(DmmM^. Ati^^ 
^fc. un^mm^ (u, v. x. y) (Dmrnm-^^M-To tctdu u. v^smm 

^m-To Fig. 3KF SMX-m&l'ti^TP^ h=^y\^m^(Dm^7riir, 

:^^m(DMMMlXi-^. if XI h =1/1^^^^(7)11^ (I UT : Implementation Under Test 

FSM<7)#;|:^^^i^lJ-t-5^^IJ^ LTU I O^^IJ (Unique Input/Output sequence) 
So FSM M(7)tf^ffi s tvim-S U I O^n hn.. FSM m^^\^ ^T^^^ s ^^(7) if 

Am;']5^^lJa = (ii /oi ) ( i2/o2 ) •••(in. /o„ ) (i j -.M^^ Oi : fctl;^ 
. l^j^m) ;OSFSM MCO^yt^ s ;e»^b^-e# S fi. FSM M;6Siyc^ s T'fc6 ^ 
a(D>Jl^m^i^-" in, ^Mfc-^;l-c#?3tLSyti;'3^^iJ;5Sa(7:>ai;':j^^iJoi 02 --o 
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o m:^it. Fig. 3«ft|so (->?i~r^U I O^^ijfi. (y/2) (x/l) ^ (x/ 
2) (y/1) T'feSo Fig. 3(DFSM<D'^^ms i t^^^U I O^^lJflF i g. 

■So 

(SATPp^JH) 

SAT mm ti% -^x. hinfz^m^wsm^ f t:i*f u-c^js^titt^^i^ij^ u ^^^mx 

y XAf±Con?)leteMtIncompleteM(-:9-2^$tL'5o CompleteMT/^=^'!J f^S^tCl 

m^M< ^t^mmxh^o ::.(Dm(DT/^=^])p<J^t\^x grasp, SATZ^'ceifidsfe 
•2>o 



7 



:dST*#5o r<7)^(Dr/V=fyXAi LTMI PS_SAT. DLM;feif;5Sfe5o 

■r^^^m^i^^-rw&.-t^(Dx\ ^mmxmncompietmr/i^dr]) xM.^^m-r^o d 

, SATr/U=fyXA(Z)||^^SAT solver irl^^o 

Fig. 5{i. (-#>SK®^^^iJ^MS:7n— oM^:^i-|l]-efeSo 

^iJ^Pp^JS^^fP 1 2 J; (9 ^^tuSo 

P^X:y:/S 3 : |!E#(DSAT s o 1 V e r (M^fi\ M I P S_S AT) ^fflV^T, SA 

1 Tii. T'n h a/vtt^^^-t-F SM MtM(7)^4^^(::>?H-'5U I O 
^M^^P^fPaff^f^S^^^L. ■t<Dmm^^ SAT solver ^>^VNT^f < r 1?^ 
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^T. FSM^miEi-^^T^yyi^^\^^Xmm-f-^o FSM M= (S, X, Y, H, 

So) \^uio^mKMJt^ir^^mis^xj^mmt^'Jt^tm^^mjjn\^xFSM m' = ( 

SUS' . X, Y. HUH' , {so } U I ' ) ^^-r^o 

^ s .- iZ.Mi-^U I 0^^IJT% U I O^^lj^t^ffi s . T'^tT-rS s , -^m0'-t^ t 

Fig. 3(DFSM^4^^So f^^-SU I O^^lJ (y/2) (x/1) 

bT^xB-ram 7 {^^-r<t 5 ic^yt^ s oo^ma-r^o r cD^yt^fi s 0 ^ s 3 — s o 

-rV>^o fitmUfcV^JbtSs 0 tC^J-rSU I O^^IJ (y/2) (x/1) (Dift^mso (DA 
tim0'iX s 3 ^ s o ^ s 1 ^ s o T'&6fcfe. mnu-r^y^m s oo(7)A;^3#fi s 3 ^ s 

oo<i^ S 1 — oo'Cfc^o 

^fc. fift^U/::V^^^ffiso {:i>rr5U I om3?iJ (y/2) (x/1) Oi^tftffi s o (Dm 
:^Mm-i. s 0 4 i: s 0 3 X^^tci^. iWiQ-r^'^M s oo<Dtiitimm'i. s 
S4 <l:soo^S3 Xh^o -^ti. UIO»J (x/2) (y/1) {C>^bT«. _b|5X!p 

H' i-is' es' {c:M#.i-S31^^^U I' ^S' «s' (Dmm(Do-ib^m^mtfj: 

^m^^m(Dm^^m\^x\^^^o mK.i-^F i g. 6{c:^-rT/i-=f'yxi^tc^i-j:9(cH' 
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Fig. 3(7)FSM(Ct^tffisoo> So.^S8#-f-5)|^^^^*Dx.5^rF i g. 7(DXo 

tt^ss i^Mi-^UlO^m iy/l) (y/l) ^>bt^S4 {il>^6U I 0»J 
(x/1) (y/1) ^«^$-&T^^lJ (x/1) (y/1) (y/1) ^^^U ^ti 

o Fig. 8 AOF SM;«iSaift-7'n h nyK^ft^T'fe «9 . s i (^)U I O^^iJ 

^ m^hti^'i^m& z (D\j lo^mx-^^t-r^o ±j&\^fz.mm^^^x¥ i g. 8a<df 
^(DFSMTii. m)]\\\^fz:Ji;m (u I o^^u) ^mmx^xmwr^^t-^^x^'f^ mm. 

i:o\z.;\^^m^^Wi\^-t^ m'¥(DmWrc, d) » ^^3I;!JPL-C*3#. Fig. 9 
A(DFSM^{te-t-^^^{-J:t)F i g. 9B(Dj;9^cCFSM;6S^$;Jx5o ^^bfcf^ 

b. 1 ^{iBtr^^ r .J:: (il^^ 1 o^fS ^ (D ^ -f^o 

i^Mmx [t] [i] ^m\^^x^mmmm^^^m-^o x ct] [i] 

. ^MtXFSMt^m^s , Xh^:it^m-ro m^lt^ Fig. 3<DF SM^ZMI^XS 

miL^m(DmYf^%K.^o ^(Dt^(DW}i^^m-riatx [ti Ci] (o^t^2. 

1 0 



i^4) (D|g^;aSi£J.ST'fc-5o 

FSM/5Sitft#.so . S4 , si (Dmi^m^-t^^Lt^m-nai. X [O] [O] , X [ 

1] [4] . X [2] [1] ^M. ^tlhl^^(D^^^^ti-tHtX\^\ 

M' (D^m-^Mliso ui' T'feSo ^^-^^ 0#^iJOTii. M' fiso ui' ov^-ri^ 

Fig. 7 0FSMT'{:St»tffiso . soo. s oi;&Sw(^^'g'iC-^^tb6C»T'mT«^ J: 5 

(X [0] [0] VX [0] [00] VX [0] [01] ) 
A (-1X [0] [0] V-iX [0] [0 0] ) 
A (-1X [0] [0 0] V-iX [0] [0 1] ) 

A (-1X [0] [0] V-iX [0] [0 1] ) i^l) 

^Mou^(D^^$\\ici^\,^x. FSMfisus' (D=:)ibi^(Dii^mxh^:it^^i-tm 

m^^mj^-t^o Fig. 7cDFSM-ef^, OT<^J;5{-'fe'5o 

(X [t] [0] VX [t] [1] --VX [t] [44]) 
A (-1X [t] [0] V-IX [t] [1] ) . . • 

A (-1X [t] [1] V-iX [t] [44]) (l^t^T) (^2) 
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X [t] [4]-*(X[t + l] [1] VX [t + 1] [3]) (O^t^T-1) 
3) 

(u I o%n^mm-^^W) 

B^S^^It^-r^o Fig. 7(7)F SM{C*J-LTrr-C}i|gI^UTW£V^s 22^iiJ!)Dbfc 
(X [0] [2 2] VX [1] [2 2] V-VX [T] [2 2] ) (^4) 

^-n^a^^^^-r-So ^t^^ s o (^u i om^ijt;i*j-bTt>t^ s oo^ s oi^ii;!]Pbfci^-r'5 

(X [0] [00] VX [1] [00] V---VX [T] [00] ) 

V (X [0] [0 1] VX [1] [0 1] V-VX [T] [0 1] ) (^5) 

^<^u I o5^^lJ(7)v^-rt^.7^)^s^^l5^ <^ ^*-«a^^«^-r5o ^^ij^f^^i^^ s 3 (^u i o 

{ (X [0] [3 1] V- VX [T] [3 1] ) 

V (X [0] [4 1] V---VX [T] [4 1] ) } A 
{ (X [0] [44] V-VX [T] [44] ) 

V (X [0] [4 1] V --VX [T] [4 1])} (^6) 
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•^UT. ±t^:^T-y:fS 3iZ.^h^X. ^(Dt^m^^ SAT solve rizM^i.XM't 

ffi;6vjN^vN- 1 izX':>xm*mhtif£^^m^n. ^ 9 :k%fm^^x.xmm^^m^-r^ 

o 

m^. ^mm(DmMm 1 (?)^^?ij^^;^^f i g . 3 (ci^^f sM<t f i g . 10 

^-r. F i g. 3(DF SMXm^tl^yr:^ h=i/H^>ttbT. ^^^IJ^^^bf'o 
^^F i g. 1 

-cfi^tiso muT2oou I o^m^mM\^x-h±m^th^mmi^^m-^^i-imi^h 
m^. Fig. 1 o{z.^TDiicp{zM-r^Mmi^^i^^\^^xmm't^o dhcp<d^ 
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f 

Hc p ^m-TF sM<Dmmci-i 1 4 , :\^^mmii 7 7 x-h^o 

DHCPfCxtUT. ^^^tC>rr-5U I O^^iJ^f^^Ufc,, U I 1 oC0i|^^;5S 

10. UI 0^^iJ;6S2oO;bt^36S4T'fco/Co ^^^iJ^Pp^M^f^S^t^^^feU SA 
T s o 1 V e r KM^ VXU^^y^l^^ki^tc, #btLfc^^^iJ(7)S$ft 2 1 "CfcofCo 

^b/cf^a^(7)'^^CD#:, «p(D^. ^MB#rp^*5j;U?SAT solve r omWlfi 
.Fig. 1 2(^l^T@(Dj: ^{-'tCofCo ^B#rHl{i5[Hl(D3pj^ (m X\ mfM^i-iCP 
U Pentiumlll 7 0 OMH z. 1 GB-CfeSo 

Sr^bfCo Fig. 1 2(D^(D2;5^f5 4^Tg{-^i-o 2 =ff g f*. ^^^Sf- 1 ^ 

, 3tT@«2;$:. 4nnit3^(Dmm^m^mxrcMMx^^o 
±^<DXo{^. ^mm(Dmmmixi-i. FSMiim-^n h=i/H^>tbT. Jt^^sm^^r 

(^JfeM2) 

m^iEi.<mm^tix\^^^^^^umi-^^m^i\^±m-r^o Mi^max :^mm(Dmm 

AT s o 1 V e r t bTM I P S_S AT^^ffli--5o 
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mF SM<Dm^ Fig. 13 d^-To :i wT'F SM<D#Jbt^«^n h =ij]^(Dh^'^Ml^)^ 
tt1t^-S^V^fc||^ (I UT : Implementation Under Test ) tZl^LT, #t&f^;6SjEb 

1. I UT^^J]ffifc!g;?)-em^ s . ^m^^^^o 

3. ^f::. I UT;as:|^tgSg (o:3S^bfc:^^^'5 75^^54M^-r^o ss KM^l^ti:! tt^M^ 

±m(D:fji^x-r^x(D:i!^-^m^M\^xnm^n\^\ i uT7!}'^im^mf^{^x\^^^^^t^ 

:)5mti^h^o Fig. 1 3 CDF SM(D#^||{:im-5U I 05^^lJfiF i g. 14 

^P?a seq (e) tmtt^o 
. h r3/vtt1t^*i- FSM M 
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V 

• mm^mnRKM!t^-r^U:^^^^\ {seqCe,) leiSE} ^-r^x^t^o 
m^n^f^mmkU 1 2 {;i j: 19 ^$nSo 

;^7"5':=^S 1 3 : UE#<DSAT s o 1 V e r (^J;t}^M I P S_S AT) ^.ffiV^T. SA 
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mkt UTX [ t ] [ i ] ^mmir^. x C t ] [ i ] (ifeSBt^y t -er SM^^stitS s i 

-efc5d^d^^*-t-'^#[T'fc6o X [ t ] [ i ] 7tim(Dm^. mm t xf sMt^^iim s , 
xh^^t ^m-to ^^i^ F s 1 miLmm r t km^^ i oMt-t ^ (T) -r 
^-r. FSM^i^-r^^y'y-:fK-D\y^xmm-r^o ^wM(DmMm2x\-i, ^m^^j: 

htltcF SM<Dm'Jl^Mi^Atl d ummy t::>ftb-r. tti;'Jn u 1 1 ^MfS E./^—y'^iWJU 

Fig. 1 SXm^tL^F SMtUm\^f^\^^'^-^^A : s 2 5 . t^ftlS#B : s 
, -*S2 ;5S#^i-t-^^^^;t;5„ jyt^Jl^A(ila55>^^lJ s e q (A) : ^Ss 

6 ^m\^^xu^^^t^^x^^zt^^h. seq (A) ^^-rtfbv^4^s (s^.-^-rs 
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) SM-^iaJlJP-rSo Fig. 16 i'l^X 0 t-. :i(Dm^ s s e q (A 

) (Dii^'^M s 2 (DAtiM^ si-*s2, s3-*s2i:lRl CA:fjMW' s i ^ s z s 3 s 

2x^i^*>. ^5>^^ijs e q (A) (D^^ms, <7)ffl;tjg^s6 -*S4 tm\^mt}m^s2r 

|^1t{^bT§B5>»Js e q (B) : Sx— s^-^Ss (^^^-TS^ffi (sza^-fS) <!r 

nJt^-r^m^^F i g. i e t^^-tJ: 5 KiWJU-r^o :i(d^o »iE$tLfcF SMt^*5{t 

^^rLjuCD^^^^m s e q (A) . seq (B) tm^^^?>^t1,Z.X<0fm.^m^±^^ 

^Xmm-r^o 2^(0^^^ms b q. (a) . seq (B) fa^SS^B^ s 2 -* s 5 1)^^ 
^(Dm^. 'ijms^r^ S2 2T'^^n6|fP^^Ms e q (A) . seq (B) ^^fl^^ 

m'^\z.mm-^um.^n^^'r^iiK)h, ifP^m^Us e q (a) , s e q (b) om^i 

lfP^^#«:bfc0fbV^$P^^3?lJs e q (A. B) ( s > ^ s 2 — s 5 s e ) ^iiig-f-S 

{C1*dV>T. t^t^^Atd^fbTfis e q (A) s e q (A. B) <7)V^-m/0>^iiig-r-5 

Jr#:6<){ai. §P5>^^lJseq (A) . seq (B) (T^M^^it bfcgB5>^^IJ s e q ( 
A. B) ^«t-ffUV>tlt^,s 23^iBJbDbfcF SM (Fig. 16) ^Y^^-T^o ^LT, 
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y-f\z.^\^x¥ i g. 1 e^m^^xmrn-r^o :^mm(DmMm2(Dmm^i^x\-t^ ^-tf 

#^?P^MM^Ofip-e^^U, SAT s o 1 V e r (cM-TS CI <h (CI J; 19 , ^^^ij^ 
Fig. 1 QXWmM\-ts^ -efe^o ^fca55>^?IJS e q (B) (D9m(r>m^h s 1 

(X [0] VX [0] [22] VX [0] [23] ) 
A (-1X [0] [1] V-iX [0] [2 2] ) 
A (-1X [0] [1] V-iX [0] [2 3] ) 
A (-1X [0] [2 2] V-iX [0] [2 3] ) (^7) 

^#2 : mnT\z.wimxi^T-rmm 
Fig. 1 6Tiisi (Dmm-iknx-h^, t^tiu h^^^^m(Dm^(D:\m-d^ s ^ 

o Fig. l6(DWrk, SJ.T(DXoi^^J:^o 
X [T] [1] (^8) 

m¥3 : ^^Mx-^m^ 1 -Dm^-r^mm 
Fig. 1 6(DF sM±(D-r^x(D'j^m^^h. ^^Mx 1 -^(Dm&^m^^ti=5mm^ 
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(X [t] [1] VX [t] [2] VX [t] [3] V-X [t] [23] ) 
A (-IX [t] [1] V-iX [t] [2] ) 
A (-IX [t] [1] V-iX [t] [3] ) - 

A (-IX [t] [22] V-IX [t] [23] ) (0<t<T) (^9) 

/c7o(7)«-efc6, ^:lx (^9) ^tih(Di{mxm!^-r^^tiz.i:V)^^t^(}^f£ 

^{^4 : ^'J!km(D^^mx(D:i[ktm^^mirmm 

F sMCD^jmMm-i. "^mAxti-*mm" xmm.^ti^o b;6^u -biB^f^i. 3 
izx'o. "^-^^^-^mfj^-r^xcDvmcDt^mm" xmm^x^^o m^itF i g 

X [t] [2]^(X[t + l] [3] VX [t + 1] [5]) (O^t^T-1) 
(^1 0) 

§0 ^tiit-M^^m^m-ri^Q^tifc'^m (Fig. lexii^ms^x. S22) ^li^^-rm 

(X [0] [21] VX [1] [21] V---VX [T] [2 1] ) 
A (X [0] [22] VX [1] [22] V-VX [T] [22] ) (^1 1) 

Fig. 1 6(DX9ii^mu^^n-^u^^m^^^-r^m^. -^mm^AizM 
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{ (X [0] [2 1] VX [1] [2 1] V-VX [T] [2 1] ) 

V (X [0] [23] VX [1] [23] V---VX [T] [23] ) } A 
{ (X [0] [22] VX [1] [22] V-VX [T] [2 2] ) 

V (X [0] [2 3] VX [1] [2 3] V---VX [T] [23])} (^12) 

^impmtn. mm(Dmm^^\^isn^mmmKm'r^mm-^'h^o m^it. Fig. 

1 6(D2-0(DU^m\]s e q (A) . s e q (B) OmiZ. n^WiMs e q (B) ^Hff 

■f-a ia-i^tii^m'<^W^^m s e q (A) ^ V ^fj: ntiitf£ V ^ i: V ^ 5 JiRTOJ 

{ (X [t] [2 1] -*X [t + l] [2 2]VX[t + 2] [2 2] V---X [T] [2 
2] ) } 

A {X [t] [2 1] ^ 
(-1X [t-1] [22] V-iX [t-2] [22] V-V-iX [0] [2 2] ) } 
(O^t^T-1) (^13) 

mtVX. ^^^^Ijseq (A) (O^t^lO) (D^WXmf^tl^Jintlitfihfj: 
X [0] [21] VX [1] [21] V---VX [10] [21] (^14) 

, u^^^ii^?^miz.Mm'r^^mm^m^x;h^o rt^^sAT solve rizmmi^ 
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:^mM(DmMm 2 (Dum^^^i^:^^^^. Fig. 10 ^^-ro h c p (DWiif^^-rF 

S M(;i*f LTiiffl U/Co F S MOJyt^^fi 1 4 , ^WmmHi 7 7 T'fc So 

o 'i^^^F i g. 1 7t^^-ro 

fcSo ^B#r^fi5[Hl(D^i^ (1:!.^) -e. Utr^fiCPU P e n t i uml I I 7 0 
OMHz, ^^yiGBT'$)5o w<^*^mx ^#fe(iDHCPl::>^H-6t^^?IJ^^ffl 

UT, m^um^ 2 ^r^$iji^^ 2 bfc^m^ Fig. is Kyf^-ro J; «9 . 

bJfev t mtmm(D%^%mmxmmmt^^x^ ^^t i^tio 

^^^m<Dmm^mM \^rcum^^i\(D^\z.-D\, ^xhwm^n^j: o fco d h c p xi^. 
2 o(Difi5^^?ij^^mis-r sm-a-^/i^ 1 4 3 -^(D^'^mmmm-r^m.-^:^^ 3 

%m^^\^tzM^^F i g. 1 9\Z.fT^-to 
fim^#;5S#&Ln^V^##(Dm^iJft9 1 (3 4 2) t^^U 1 Ufc^^fi 7 

2 2 



4 (3 2 1) . ^+1. 2(Dm:f7^nm.\^tim^i-i7 1 OlS) X-h^(DX\ J:I9MV^ 

m ;i5#^s-r5^(c, mm^m±^mm^^m^mxm<'^M^m^m\^^x. dhc 
PKMvx-r^x<Dmm^^mE'.-r^m^^m^^i.tio ^^xix wku^^^w^^w 

, PpM^ 2 ' "iHl^if < «9. 0. 14X2'"=2293. 76 (Z)^rp1;dS;e,^;0>'5 

— (Dmmm 2 (7)»^^jfet:i4 Fig. i9(D2nn (o^^M^if)^ 2 e 2 #-e 

:^mm(Dmmm2(Dmm^mxit^ Atiti^xm^u^w^^mT^^^^, ^?im<^^ 
mmtLx. u^^m-^v, mm^^mmxm7!)mh^^m^A^-r^:Lt7!}>m.-^v 

2 3 



mm^^ vfco '^m^ Fig. 20 tc^-fo 

:i(Dt^. 100-5-77 = 1. 29 (^-e^5)-^^'J^<^ 1 . 2 9 i^(Dim^^^m(D^M 



2 4 



nimmmz^ti h:=^/i-(Dim^^-rmm^wm. (fsm) (Dy^-^^Ati-r^imAti 

HUlH F S M ^ miE-r ^J^y^yy't. 

mE^(D F S MfciS^V ^T^m^iJ^^Pp1M^fa«Jf0iia^<DgHT'*m-r 6 5/ ^i: 
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fijfS F S M^miE-r^ ^^'ry -fU. fijfE F S MfClMtS F S MO#^^lt^^ bfcV ^#4^^ 
Sfltfi F S M^f^iE-r S :^-7" iy ^ ^ . 



2 6 



mmm-^ti h=^y\^(Di±m^^-rmm^mm^ (fsm) (Dy'-^^Ati-r^itmA:^ 
tfjfs F s M^miE-r ^ F s MmiEU t . 
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tfris F s M^miE-r^ F S MmiEU t . 



2 8 



:^mM(Dmimy^ h=^^i-(Dnmi^m±}^mts summit, mm^^ h=^/^(Di±m^^ 
■r^mikwmi (fsm) (D^^-^^Atiu mtdMmyr:^ h=^yi-(Dtm^^ii^mm^ 

o 



3 0 



